Regulation and function of Arabidopsis AtGALK2 gene in abscisic acid response signaling.
AtGALK2 belongs to galactokinase of GHMP family in Arabidopsis thaliana. Two homozygous T-DNA insertion mutants (Atgalk2-1 and Atgalk2-2) of the AtGALK2 gene were identified. The AtGALK2 gene was highly expressed in flowers and roots, but less in stems, leaves and petioles. It was found that the expression of AtGALK2 gene was induced by NaCl and ABA. The two Atgalk2 mutants showed higher germination activity when treated with ABA and NaCl than wild type (Col-0). Through comparing the results of seed germination, root growth, stomatal aperture, water loss, and proline accumulation between the Atgalk2 mutants and Col-0, it was found that Atgalk2 mutants showed less sensitive to ABA than Col-0. The expression levels of ABI1, ABI2, RAB18, ABF3, RD22, RD29A, and RD29B in the Atgalk2 mutants were higher than in Col-0. However, the expression level of OST1 in the Atgalk2 mutants was lower than in Col-0. Taken together, these results suggested AtGALK2 was required for abscisic acid regulation of seed germination, root growth and gene expression, and was involved in salt and osmotic stress response in the early development stage. This study provides important clues to galactokinase activities of GHMP family in ABA signaling and plant development.